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PHASE T REPORT
NATIONAL DAM SAFETY PROGRAM
SUMMARY

Name of Dam: Structure F-3

State Located. Missouri

County Located: Newton

Stream: Tributary of Lost Creck
Date of Inspection. May 29, 1980

Structure F-3 was inspected by an interdisciplinary team
of engineers from Anderson Engineering, Inc. of Springfield,
Missouri and Hanson Engineers, Inc. of Springfield, Illinois.
The purpose of this inspection was to make an assessment of
the general condition of the dam with respect to safety, based
upon available data and visual inspection, in order to determine
if the dam poses hazards to human life or property.

The guidelines used in the assessment were furnished by
the Department of the Army, Office of the Chief of Engineers,
and they have been developed with the help of several Federal
and State agencies, professional engineering organizations,
and private engineers. Based on these guidelines, the St. Louis
District, Corps of Engineers has determined that this dam is in
the high hazard potential classification, which means that loss
of life and appreciable property loss could occur if the dam
fails. The estimated damage zone extends approximately two
miles downstream of the dam. Located within this zone are
approximately 24 dwellings and Highway 43, all in the town of
Seneca.

The dam is in the small size classification, since it is
greater than 25 ft high but less than 40 ft high, and the maximum
storage capacity is greater than 50 ac-ft but less than
1,000 ac-ft.

Our inspection and cvaluation indicates that the combined
spillways do mcet the criteria set forth in the guidelines for
a dam having the above size and hazard potential. The combined
spillways will pass 100 percent of the Probable Maximum Flood
without overtopping. The Probable Maximum Flood is defined as
the flood discharge that may be expected from the most scvere
combination of critical meteorologic and hydrologic conditions
that are reasonably possible in the region. The guidelines re-
quire that a dam of small size with a high downstrcam hazard
potential pass 50 to 100 percent of the PMF. Considering the height
of dam (35 fect), the maximum storage capacity (67 acrec-feet),
and the low volume of permanent water storage, 50 percent of the




PMF has been determined to be the appropriate spillway design
flood. The 100-year flood (1 percent probability flood) will
not overtop the dam. The 1 percent probability flood is one

that has a 1 percent chance of being exceeded in any given year.

Deficiencies visually observed by the inspection team
were: (1) some small brush growth on the embankment faces;
and (2) erosion channels in the emergency spillway.

Another deficiency was the lack of seepage and stability
analysis comparable to the requirements of the recommended
guidelines.

It is recommended that the owners take the necessary
action without undue delay to correct the deficiencies reported

herein. A detailed discussion of these deficiencies is in-
cluded in the following report.
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SECTION 1T - PROJECT INFORMATION

1.1  GENERAL:

A Authority:

The National Dam Inspection Act, Public law 9Y2-307,
authorized the Sccretary of the Army, through the Corps of
Engincers, to initiate a program of safety inspection of
dams throughout the United States. Pursuant to the above,
the St. Louis District, Corps of lngineers, District Lngi-
ncer directed that a safety inspection be made of Structure
F-3 in Newton County, Missouri.

B. Purpose of Inspection:

The purposce of the inspection was to make an assessment
of the general condition of the dam with respect to safety,
based upon available data and a visual inspection in order
to determine if the dam poses hazards to human Iife or
property.

C. Evaluation Criteria:

Criteria used to cvatuate the dam were furnished by the
Department of the Army, Office of the Chicef of Lingincers,
"Recommended Guidelines for Safety Inspection of Dbamsx,
Appendix D." These guidelines were developed with the help
of several federal agencies and many state agencies, pro-
fessional engineering organizations, and private engincers.

1.2 DESCRIPTION OF PROJECT:

AL Description of Dam and Appurtenances:

Structure F-3 1s an carth fill structure approximately
35 ftr high and 280 ft long at the crest. The appurtenant work
consists of a 30 inch diamecter reinforced concrete principal
spillway pipe with a reinforced concrete flow riser and an carth
cut swale located at the west abutment.

Sheet 3 of Appendix A shows a plan, profile, and typical
scction of the embankment as ootained from ficeld inspection data.
Sheets 0 through 10 of Appendix A are sclected As Built drawings
obtained from the U. S. Department ot Agriculture, Soil Conservation
Scrvice, Columbia, Missouri.




B. Locattion:

The dam is located in the southwestern part of Newton
County, Missouri on a tributary of Lost Creek. The dam and
lake arc within the Seneca, Missouri 7.5 minute quadrangle
sheet (Section 26, T25N, R34W - latitude 30°51.2'; longitude
94°36.7'). Shecet 2 of Appendix A shows the general vicinity.
Sheet 5 of Appendix A is the Project Map developed as part of
the Work Plan for Watershed Protection and Flood Prevention
for the Lost Creek Watershed prepared by the Sotl and Water
Conservation District of Newton County.

C. Size Classification:

With an embankment height of 35 ft and a maximum storage
capacity of approximately 67 acre-ft, the dam is in the
small size category.

D. Hazard Classification:

The St. Louis District, Corps of lIngincers has classi-
fied this dam as a high hazard dam. The estimated damage
zone extends approximately two miles downstrcam of the dam.
Located within this zone are approximately 24 dwellinns and
llighway 43, all in the town of Scncca. The effected features
within the estimated damage zone werc {icld verificd by the
inspection team. A portion of the dwellings are shown in
ihotograph No. 12.

L. Ownership:

The dam is owned by the lLost Creck Watershed Subdistrict,
Jim Stone, Chairman, P. 0. Box 149, Ncosho, Missouri 64850 and
is on property owned by the Lagle-Pitcher Company (Attn: Mr.
Fred Sieliner), Seneca, Missouri 64865.

F. Purpose of Dam:

The dam was constructed under the Authority of the Watershed
Protection and Flood Prevention Act (Public Law 5066, 83rd Con-
gress, 08 Statute 666) as amended primarily for the purpose of
a Debris Basin Structure for the Lost Crcek Watershed, Newton
County, Missouri.

G. Design and Construction History:

The dam was designed by the U. S. Department of Agriculture,
Soil Conservation Service, Columbia, Missouri, under the Authority 1
of the Watershed Protection and Flood Prevention Act. Prior to
the design of the dams, a watcrshed work plan for the Lost Creek
Watershed was prepared in January 1971, by the Soil and Water
Conservation District of Newton County with assistance by SCS.
A partial set of As Built Plans is included as Shects 6 through
10 of Appendix A. A complete set of plans arc available through
the Columbia, Missouri office of SCS.

Geologic Investigations and analyses completed by SCS are
included as Sheets 3 through 21 of Appendix B.




The contract for construction was let on July 22, 1970,
for hewton County Structurc F-3. Newton County Structures -1
and F-2 were included in the contract with Structure -3,

The contractor for this project was lligginbotham Construc-
tion Company, Route 1, Brookline, Missouri. Construction com-
menced in October 1976, and the dam was completed in July 1977,

Inspection of the project was conducted under the control of

Mr. Joc Green, IP'roject Lngincer, Soil Conservation Service, Mount
E Vernon, Missouri. Results of the inspection and testing including
inspector's field notes, compaction and concrete reports, are
currently on file in the Columbia, Missouri SCS office.

Mr. Higginbotham indicated that the dam was built in gen-
cral conformance with the plans. During excavation for the principal
spillway support pier, a cavernous opening that appecarcd to run
parallel to the valley was exposed. Under direction of the Soil
Conservation Service, the debris was removed trom the arca and filled
with compacted creck gravel. The support pier was then placed on
the compacted creck gravel. The core trench was excavated to the
elevations shown on the plans and filled in with sclect material
from the borrow arca located within the lake bed. Compaction of
the embankment was by the use of a double sheepsfoot rotler. e
stated that the emergency spillway section was excavated to the
plan clevation and topsoil was placed over the cxposed rock and
compacted carth to the final spillway clevation.

Mr. Green likewise indicated that no modifications to the
plans other than the principal spillway outlet, were required
during the construction phase. lle or one of his staff performed
daily inspections during the coursc of construction.

. Normal Operating Proccdures:

A1l flows will normally be passed by the restricted (low
riser to the 30 inch spillway pipe and the uncontrolled carth
cut cmergency spillway. Information obtained from Mr. Green
indicates that the maximum pool level for this dam has never to
his knowledge been more than a foot or two above the slide gate.

1.3 PERTINENT DATA:

Pertinent data about the dam, appurtenant works, and
rescrvoir arc presented in the following paragraphs. Sheet
3 of Appendix A presents a plan, profile, and typical scction
of the cmbankment from field data obtained by the inspection
team. Shecets 6 through 10 of Appendix A are sclected sheets from
the complete sct of As Built plans prepared by the Soil Conscerva-
tion Service.

A. Drainage Arca:

The drainage arca for this dam, as obtained f{rom the
Watershed Work Plan and As Built Plans (Sheet 10 of Appendix A)
is approximatcly 88 acres.




(5)

(6)
(7)
(8)

B. Discharge at bam Site:

All discharge at the dam site is through the restricted
flow riscr for the 30 inch diameter principal spillway pipe
and an uncontrolled carth cut cmergency spillwayv.

Estimated Total Spillway Capacity at Maximum Pool (Top
of bam - El. 901.3): 1,502 c¢fs

Estimated Capacity of Principal Spillway: 23 c¢fs

Estimated Lxperienced Maximum FFlood at Dam Sitce:
No Flow Through Spillways Reported

Diversion Tunnel Low Pool Outlet at Pool lilevation:
Not Applicable

Diversion Tunncl Outlet at Pool Elevation: Not Applicable
Gated Spillway Capacity at Pool Llevation: Not Applicable

Gated Spillway Capacity at Maximum ool Blevation: Not
Applicable

C. Llevations:

All eclevations are consistent with an assumed mean seca level

clevation of 966.73 for Benchmark #1 described in As Built Plans
as top of concrete monument Sta. 0 + 00.21 centerline dam (Sce
Sheet 6 of Appendix A).

(1)
(2)
(3)
(4)

(5)
(0)
(7)
(8)
(9}

Top of Dam: 901.3 feet MSL
Principal Spillway Crest: 943.8 feet MSL
Emergency Spillway Crest: 956.4 {ecet MSL

Principal Spillway Pipe Invert Llevation at Outlet:
926.1 feet MSL

Streambed at Centerline of Dam: 9206.0 fcet MSL
Pool on Date of Inspection: 933.4 fcet MSL
Apparcent High Water Mark: 935.0 fect MSL
Maximum Tailwater: Nonc

Upstream Portal Invert Diversion Tunnel: Not Applicable

(10) Downstrcam Portal Invert Diversion Tunnel: Not Applicable




(2)
(3)

(1)
(2)
(3)

(1)
(2)
(3)
(4)
(s)

(0)
(7)
(8)
(9)

(1)
(2)
(3)
(4)
(5)

D, Reservoir Lengths:

At Principal Spillway Crest: 350 leet
At Emergency Spillway Crest: 850 fect
At Top of bam: 1,100 Feet

L. Storage Capacities:

At Principal Spillway Crest: 8.4 Acre-Fecet
At Umergency Spillway Crest: d41.5 Acre-lcet
At Top of Dam: 067 Acre-leet

I Reservoir Surface Arcas:

At Principal Spillway (rest: 1.3 Acres
At Emergency Spillway Crest: 4.3 Acres
At Top of Dam: 6.5 Acres

G. Dam:

Type: Larth

Length at Crest: 280 Fecet

ifcight: 35 leet

Top Width: 14 Fecet

Side Slopes: Upstream varies from 1V:2
Downstream varies from IV:i2.741l to 1V:3.01H

Zoning: (Gravelly Silt and Clay
Impecrvious Corec: 12 Feet Wide
Cutoff: 8§ Feet Below Base of Dam
Grout Curtain. None

li. Diversion and Regulating Tuancl:

Type: Not Applicable

Length: Not Applicable
Closure: Not Applicable
Access: Not Applicable

Regulating Facilities: Not Applicable

2.47H to 1V:

4. 5011;

b




(1)
(2)

(1)
(2)
(3)
(4)

I. Spillway:

.1 Principal Spillway:

Location: Centerline Dam Station 1 + 82

Type: 30 Inch Diamecter Reinforced Concrete Pipe with
Restricted Flow Riser

1.2 Lmergency Spillway:

Location: West Abutment
Type: LEarth Cut Swalece
Upstream Channel: Grass covered carth channel

Downstream Channel: Grass covercd, moderate carth slopes
changing to asphalt roadway with shallow ditches

J. Regulating Outlets:

The 8 inch diameter slide gate associated with the restricted

flow riser is the only regulating outlet fcaturec of the dam.

e o adnie,




SECTION 2 - ENGINEERING LATA

2.1 DESIGN:

Design calculations and construction plans were prepared
by and arc currently on file with the U. S. Department of Agri-
culture Soi1l Conservation Scrvice in Columbia, Missouri. A
partial set of these plans is included as Sheets 6 through 10
of Appendix A. A Watershed Work Plan was prepared for the lLost
Creek Watershed prior to the design phase. A copy of the Project
Map is included as Sheet 5 of Appendix A. This plan, preparcd
under the Authority of Public Law 506, is also on file in the
Columbia SCS office.

A Surveys:

A topographic survey was conducted by the Soil Conscrvation
Service for the Lost Creek watershed. The survey was ticd
to the sca level datum. Temporary benchmarks were located
at each dam site. Concrcte monuments were set at cach end of
the embankment by SCS. A description of these benchmarks is
shown on Sheet 6 of Appendix A.  From the topographic survey
data a 4 foot contour interval map was drawn for design purposes.

B. Geology and Subsurface Matcrials:

The site is located in the border zone between the Ozarks
and Western Plains geologic regions of Missouri. This arca is
characterized topographically by rolling to hilly with oak and
hickory forest arcas. The scdimentary rock layers cxposed in
the Ozarks region dip downward away from the Ozarks region, and
the higher and younger sedimentary deposits become the surface
ledges in southwest Missouri. The soils in this region arc residual
from cherty and dolomitic limestones of the Mississippian age.
The site is located upon an outcrop of the Warsaw formation of the
Meramecian serics. The limestone bedrock occurs at an average
depth of 10 feet below initial ground level along the entire dam
centerline, as described in the Geologic Report on the site. The
Geologic Report preparced by the Soil Conservation Service is con-
tained in Appendix B.

Soils in the arca of the dam arc onc of this arca's most common
soils. The embankment soils arc reddish-brown silty c¢lays (CL) with
chert rock fragments., The chert is from the parent material and is
found in cach of the soil layers of this soil series. These soils
generally make good fill material when properly compacted.

The "Geologic Map of Missouri'" indicates that two known faults
run in a northeast-southwesterly direction through or very near the
dam site. The Missouri Geological Survey has indicated that these
faults are known as the Scncca faults and there is no known acti-
vity or movement. ‘Tthese faults in this arca arve gencerally con-
sidered to be inactive. The publication "Caves of Missouri'" indi-
cates therc arce four caves in Newton County and these are sceveral
miles from the dam site.




C. I'oundation and Embankment lesign:

Included as Sheet 3 of Appendix B is the "Geologic Investiga-
tion of Dam Site" for this structure. The profile at the centerline
of the dam shows the location of the borings as obtained by SCS.
Sheets 4 through 13 of Appendix B arc the detailed soil investi-
gation with conclusions from the study. Sheets 12 and 13 of
Appendix B are a discussion of the results from the Soil Mechanics
Laboratory of SCS. Onc of the tests performed was slope stability
analysis.

Based upon the available information, the basic foundation
soil appears to be silty clays (CL). There is apparently no
particular zoning of the cmbankment, and no internal drainage
featurcs are known to exist.

D. Hydrology and llydraulics:

The hydrologic and hydraulic design parameters of this dam
are as shown on Sheet 10 of Appendix A. The Soil Conservation
Service surveyed 17 valley cross-sections in the watershed and
routed 8 evaluation storms through the channel using the T. R.

20 computer program. Assistance was obtained from thc Tulsa
District, Corps of Ingincers for the study and cvaluation. Based

on the As Built Plans and a field check of spillway dimensions and
embankment elevations and a check of the drainage area on U.S.G.S.
quad sheets, hydrologic analysis using U. S. Army Corps of EIngincers
guidelines were performed and appear in Appendix C as Shects 1
through 9.

L. Structure:

The only structurc associated with this dam is the restricted
flow riser. Details of this riscr appear as Sheet 9 of Appendix A.

2.2 CONSTRUCTION:

Inspection during the construction of the dam was performed
by the Soil Conservation Service 0Office, Mount Vernon, Missouri,
under the direction of Mr. Joc Green, Project Engincer. Mr. Green
stated that daily inspection was performed during construction. The
inspector's log and inspection tests, to include compaction and
concretc testing, are currently on file at the Soil Conservation
Service Office, Columbia, Missouri. The construction inspection
data were not obtained.

2.3 OPERATION:

Normal flows would be passed by the restricted flow riser
to the 30 inch diameter spillway pipe and the uncontrolled carth-
cut spillway. Mr. Green stated that normally the 8 inch diameter
slide gate on the flow riser is closed.

RPN
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2.4 LVALUATION: .
A. Availability: T!

t A

A

The engincering data available are as listed in Section ;i

2.1. A

B. Adequacy: N

i The engincering data available were inadequate to make
* a detailed assessment of the design, construction, and
operation of this structure. Scepage and stability analyses .
comparable to the requirements of the "Recommended Guidelines =
for Safcty Inspection of Dams'" were not available, which is
‘ considered a deficiency. The scepage and stability analyses
o should be performed for appropriate loading conditions
(including earthquake loads) and made a matter of record.

C. Validity:

The As Built Plans and Soil Investigation data and test re-
sults preparcd by the Soil Consecrvation Service included in
Appendices A and B arc valid engincering data on the design
and construction of the dam.




SECTION 3 - VISUAL INSPLECTON

w
[

FINDINGS:

o AL General: 1

; The field inspection was made on May 29, 1980,

: The inspection team consisted of personncl from Anderson l
Enginecering, Inc. »f Springfield, Missouri, and Hanson

' Engineers, Inc. of Springfield, 11linois. The tcam members

' were:

Steve Brady - Anderson Engincering, Inc., (Civil Enginecer)
Tom Beckley ~ Anderson Engincering, Inc., (Civil Ingincer)
Jack Healy - llanson Engineers, Inc., (Geotechnical lngineer)
Nelson Morales - Hanson Engineers, Inc., (llydraulic Lngineer)

Photographs of the dam, appurtenant structures, reservoir, ‘
and downstream features are prescnted in Appendix D. I

B. Dam:

The dam appears to be in good condition. No sloughing or
sliding of the embankment was noted. The horizontal and vertical
alignments of the crest were good, and no surfacing cracking or
unusual movement was obvious. The crest of the embankment was
14 feet wide and the lowest crest elevation was 961.3. The
field survey data obtained by the inspection team comparcd favor-
ably to the As Built Plans for this dam.

On the date of inspection, the pool level was about 0.1 ft {
above the slide gate invert. No apparent high water mark was
observed. According to Mr. (Green, thc maximum pool has been a
foot or two higher. 1Hle stated that the dam has never held water.
To his knowledge, there has not been any attempt to locate the
apparent lcakage. 'The Lost Creek Watershed Work Plan noted that
the geologic site conditions make permanent water storage unpre-
dictable. As the structure was intended to function as a Debris
Basin Structure, permanent water storage is not a major factor.

—_—

Shallow auger probes into the embankment indicated the fill
material to be a reddish-brown silty clay (CL). The embankment
is grass-covered and appears to be in good condition. Due to the
heavy grass cover, thorough inspecction of the embankment was diffi-
cult. No sloughing of thec cmbankment or scepage through the embank-
ment was evident. No animal burrows werec noted. No serious erosion
was observed.

No riprap was noted on the upstream face at normal pool
elevation. Due to the lack of permanent water capability and
the heavy grass cover, crosion docs not appcar to be a problem.
A scattering of light brush growth on the cmbankment was noted.

- 10 -




No instrumentation (monuments, piezometers, ctc.) other
than B.M. #1 was observed.

C. Appurtenant Structurcs:

C.1 Principal Spillway:

The principal spillway consisting of the 30 inch reinforced
concrete spillway pipe and associated flow restrictor riser is
in good condition. The 8 inch diameter slide gate was in good
working condition. Opening of the slide gate and permitting a
small quantity of water to cxit the spillway pipe was performed
by the inspection team.

The approach to the inlet structure was clear. Considerable
riprap was placed around the inlet structure. The primary ori-
fice (12.0 fecet above the structure invert) did not appear to have
been uscd. Past flow through the spillway pipe occurred when )
the slide gate was opened.

Riprap was observed at the outlet of the spillway pipe. Flow
through the pipe would not be expected to result in scrious crosion.

\ C.Z2 Lmergency Spillway:

The emergency spillway was located at the west abutment.
The spillway channel appeared to be an carth cut channel. The
grass cover in the channel was fair with some ecrosion that appeared
to be due to vehicular traffic within the spillway channel. The '
spillway has not carried flows since the dam was constructed.
According to Mr. lligginbotham portions of the spillway were
cxcavated to rock and then covered with topsoil. Continucd usc
of the spillway would probably result in appreciable erosion. q

The outlet channel is directed well away from the embank-
ment. The outlet and inlet channel were clear.

D. Reservoir:

The immediate periphery of the lake was wooded and grass
covered with moderate slopes. The reservoir banks appeared to be
in good condition with heavy grass cover. No appreciable scdimen- :
tation was noted.

! k. Downstream Channel:

Immediately downstrecam of the cembankment, the channel is
grass covered. At the approximate point of covergence of the
principal and emergency spillway, the channel is defined by the
asphalt roadway and shallow ditch. The slopes are moderate.

3.2 LEVALUATION:

Duc to the apparent geologic conditions, the dam docs not :
impound any appreciable permancent water storage. With usc as ¥

- 11 - 5
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a Debris Basin Structure with limited flows, the absence of
riprap on the upstream face of the embankment and the unlined
cmergency spillway section do not appear to be significunt.

Some light brush growth was noted on the cmbankment. The
grass cover on the dam was good. The presence of any seepage
areas could not be observed due to the lack of water impounded
by the dam.

Photographs of the dam, appurtenant structures, and the
reservoir are presented in Appendix D.




SECTION 4 - OPERATIONAL PROCEDURES

4.1 PROCEDURLS:

The operation and maintenance of the dam are the responsi-
bility of the Lost Creek Watershed District Board in conjunction )
with the Soil and Water Conservation District, Necosho, Missouri.

For the first three ycars after construction of the dam, a joint
inspection is being conducted by members of the District Board

and the Soil Conservation Scrvice. After three vears the District
Board is responsible for providing vearly inspections. In addition
to the annual inspection, the dam is to be inspected after cach
severe flood and after the occurrence of any other unusual condi-
tions which might adversely affect the dam. The inspection is

to include the condition of principal spillway and its appurten- 1
ances, the cmergency spillway, the carthfill and any other items
installed as a part of the structure. Copies of the inspection
report are forwarded to the Soil Conservation Service office

in Springfield, Missouri. The last annual inspection was conducted
on May 14, 1980, and the recsults arc included as Sheet 11 of
Appendix A.

4.2 MAINTENANCE QOFF DAM:

After the yearly inspection of the dam, the Lost Creek Water-
shed District Board determines the maintenance to be done. Monies
for the required maintenance are derived from a tax levy imposed
upon the residents of the Watershed District.

4.3 MAINTENANCLE OF OPERATING FACILITILS:

The maintenance required for the restricted flow riser is
accomplished after the yearly inspection by the Watershed District
Board. The slide gate appeared to be in good condition.

4.4 DESCRIPTION OF ANY WARNING SYSTEM IN EFFLCT:

The inspection team is unawarc of any existing warning
system for this dam.

4.5 EVALUATION:

The general maintenance of the dam and associated items
appeared to be in good condition. ‘The brush growth should be
removed from the dam on a yearly basis. Should the dam cever pro-
vide permanent water storage, riprap may be required on the
upstream face. Periodic maintenance of the emergency spillway
may be required if vehicles are allowed to continue to use the
channel.
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SECTION 5 - HYDRAULIC/HYDROLOGIC

5.1 EVALUATION OfF FEATURES:

AL Design Data:

The hydrologic and hydraulic design data for this dam are
as shown on Shecet 10 of Appendix A.

B. LLxperience Data:

No recorded rainfall, runoff, discharge, or reservoir stage
data werc obtained for this lake and watershed. During the de-
sign phase, flood frequency used in cvaluation of damages was
obtained from six representative stream gauges in the surrounding
area.

L. Visual Observations:

The approach channels to the spillway are clear. The emergency
spillway is well separated from the embankment, and spillway releases
would not be expected to endanger the dam.  The downstream channel
has a dense growth of brush and trees.

. Overtopping Potential:

The hydraulic and hydrologic analyses (using the U. S. Army
Corps of Inginecers guidelines and the HEC-1 computer program) were
based on (1) a ficld survey of spillway dimensions and embankment
clevations; (2) an estimate of the reservoir storage and the pool
and drainage arcas f{rom the Seneca, Missouri, 7.5 Minute U.S.6.S.
quad sheet; and (3) data obtained from the As Built P"lans {or
this project (Sce Appendix A, Sheets 6 through 10).

Based on the hydrologic and hydraulic analvsis presented in
Appendix (, the combined spillways will pass 100 percent of the
Probable Maximum Flood. The Probable Maximum Flood is defined
as the flood discharge that may be cxpected {rom the most severe
combination of critical meteorologic and hyvdrologic conditions
that arec reasonably possible in the region. The recommended
guidelines from the pepartment of the Army, Office of the Chief
of Enginecers, require that this structurce (small size with high
downstream hazard potential) pass 50 percent to 100 percent of
the PMF, without overtopping. Considering the height of dam
(35 feet), the maximum storage capacity (67 acre-feet) and the
low volume of permanent water storage 50 percent of the PMEP has
been determined to be the appropriate spillway design flood. The
structure will pass a 1 percent probability {lood without over-
topping.

- 14 -
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Application of the probable maximum precipitation (PMP),
minus losses, resulted in a {lood hyvdrograph pcak inflow of
1,763 cfs. For 50 pecrcent of the PMP, the pecak inflow was
882 cfs.

The routing of the PMF through the spillways and dam indi-
cates that the dam will not be overtopped. The maximum discharge
capacity ol the spillways is 1,502 cfs. Overtopping of an carthen
cembankment could causc serious crosion and could possibly lead
to failure of the structure.




SECTITON 6 - STRUCTURAL STABILITY

0.1 BVALUATION OF STRUCTURAIL STABILITY:

Al Visual Obscrvations:

Observed features which could adversely affect the
structural stability of this dam are discussed in Sections
3.1B and 3.2.

B. Design and Construction Data:

Design data obtained are included in Appendix A.  Analysis
of the soil structure is included in Appendix B. Additional
design data and construction notes and test results are located
at the Soil Conservation Service in Columbia, Missouri.

Scepage and stability analysis comparable to the require-
ments of the guidelines were not available, which constitutes
a deficiency which should be rectified.

hl

C. Operating Records:

No operating records have been obtained.

D. Post-Construction Changes:

fhere have been no reported post-construction changes to
this dam.

L. Scismic Stability:

The structure is located in seismic zone 1. An carthquake
of this magnitude would not generally be cexpected to cause
severe structural damage to a well constructed earth dam of
this size. llowever, it is recommended that the prescribed
seismic loading for this zonc be applied in stability analysecs
performed for this dam.




SECTION 7 - ASSESSMENT/REMEDIAL MEASURLS

7.1 DAM ASSLESSMENT:

This Phase I inspection and ecvaluation should not be
considered as being comprchensive since the scope of work
contracted for is far less detailed than would be required
for an in-depth evaluation of dams. Latent deficicencies,
which might be detected by a totally comprchensive inves-
tigation, could exist.

AL Safety:

The embankment is in good condition. Some items were noted
during the visual inspection which should be investigated fur-
ther, corrected, or controlled. These items are: (1) light
brush on the embankment faces; and (2) the erosion channels in
the emergency spillway channel.

Another deficicency was the lack of scepage and stability
analyses comparable to the recommended guidclines.

The dam will not be overtopped by flows of the Probable
Maximum Flood. Overtopping of an earthen embankment could causc
serious erosion and could possibly lead to failure of the structure.

B. Adequacy of Information:

The conclusions in this report were based on review of the
information listed in Section 2.1, the performance history as
related by others, and visual observation of external conditions.
The inspection team considers that these data are sufficient to
support the conclusions herein. Scepage and stability analyses
comparable to the Recommended Guidclines for Safecty Inspection
of Dams'" were not available, which is considered a deficiency.

C. Urgency:

The remedial measures recommended in paragraph 7.2 should
be accomplished in the near future. If the deficiencies listed
in paragraph B are not corrected, and if good maintenance is not
provided, the cmbankment condition will detecriorate and possibly
could become serious in the future.

D. Necessity for Additional Inspection:

Based on the result of the Phasc 1 inspection, no additional
inspection is recommended.




I, Scismic Stability:

The structure is located in scismic zone 1. An ecarthquake
of this magnitude would not generally be expected to cause scvere
structural damage to a well constructed carth dam of this size.
However, it is reccommended that the prescribed seismic loading
for this zone be applied in any stability analyses performed
for this dam.

7.2  REMEDIAL MEASURES:

The following remedial measures and maintenance procedures
are recommended. All remedial measurces should be performed under
the guidance of a professional engineer experienced in the design
and construction of dams.

AL Alternatives:

Not Applicable

B. 0 & M Procedures:

(1) Scepage and stability analyses comparable to the
requirements of the recommended gpuidelines should
be performed by an cngineer cxperienced in the
construction of dams.

(2) The iight brush growth should bhe removed, and
vegetative growth on the dam should be cut annually.

(3) Wave protection should be provided for the upstream
face of the embankment if permanent water storage is
accomplished.

(4) Vehicular traffic should be prohibited from driving
in the emergency spillway channel, and cxisting
erosion of the channel should be repaired and
maintained.

(5) A detailed inspection of the dam should be made
periodically by an engincer cxperienced in the
design and construction of dams.
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STRUCTURE DATA

Supotlermentary Data and Special Design Features:
Principal Spillway Crest E/ev. :943. 8
Emergency Spillway Crest Flev. =956.3
Emergency Spillway Bottom Width= 50°

Settled Jop of Oam Elev. : 946/.3

Height x Storage = 282 * 41.5 /170

Class of Structure ‘c” pebris Basin Freeboard Hyd{
Drainage Area (total) 88 Ac.__0./¢4 Sq.Mi. Rainfall
(uncontrolled) __ 88 Ac.__0./4 Sq.Mi. Runoff
Time of Concentration 0.29 Hours Peak 1Infig
Soil Cover Compliex Number : 7/ For A.M.C. IT Maximum Dj
Sediment Capacity Available_&¢ Ac.Ft. below Elev. 9458 Maximum W
Tota! Seaiment Capacity Available 8.4 Ac.Ft.
Cacacity Equivalents (Vol.) __ 2/4  in. 965
Retarding Capacity Provided _J33./ Ac.Ft.
Capacity Equivalents (Vol.) ___&.5/  In.
water Sucziy Provided __ANone Ac.Ft.-ldentify Uses 955
Principa! Soillway: 2
Max .7 Cacacity +tew—stased /9 c.i.s E
Mazrximum Caoacity (high stage) — o c.i.s. 3 945 '
10 Dey Drawoown Elev. ?¢43.8 B i =
tmerzency Secillwsay:
Percent Chance Use / Storm Duration_@ Hour 935 H-
Type Vegetated Earth "a" Value Usea _0.04 i
E~ergency Spillway Hydrograpn for Class__"€" Structures
Rainfail /2.00 in. )
Runcff 8/9 __in. %30
Pear Inflow__ S¥9 c.f.s. ]
Maxi1~u~ Discharge - Emergency Soillway__.9_z_<_c..‘.s.
Magi~u~ Water Surface Eles. 9576 :
Veiccity of Flow (\}e) 5.9 _f.p.s. Steclementar
Steciat Desi

]
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TRUCTURE DATA ' _ 1

Freeboard Hydrograph for Class__€ " __ Structures

Rainfall 2880 in.
Runoff L4/ in.
Peak Inflow L 6/7 c.f.s.
Maximum Discharge - Emergency Spillway_ /4255 c.f.s.
Maximum Water Surface Elev. Pol3
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Forrn SUS 37¢A

shes? 1 ¢ A UNIYED STATES DTPZCIMENT OF AREICULTUSRE
-t ST CONSERYATION SERVIGE
10-59
DETAILED GEOLOGIC INVESTIGATION OF DAM SITES
GENERAL
statecUissouri  coenty_ Nowton g, (SE oy see 26 725N R 32 watershes 05t Creck
Subwatersted ____-,J,j_.___.- .. Fun} cass‘ "“q 2018 .. Site hu:’-‘nbcr__‘.,}"’g_ Sits gioup .___I.I__.__ Structure class c
. (// ’// ”p’)\l,'ln\'r, il 1 75
Investigated by _ /< Ll L o Equipment used L DOC Duzer=Failing J500RD, __ pae _H27027
. tTvire, sie, S'l*,"{ model o\c)
¢ . Bacichod,y Ford 75
j SITE DATA

Compacted Farth — pygese Debris Basin

1
Drainage ared size 0.14 L2 sq e, ,___§_8__acres. Type of structure

]
South . Maximum height of fill 32— feet. Length of il 330) feet.
1 5_,_1_83 yards

Direction of valiey trond {downstream)

Estimated voiume of tompacted il required

STORAGE ALLOCATION

Velume (ac. 1) Sutface frez (acres) Depth at Dam (feet;
Sed.meat __ 8.4 Total 21.3 L 15.8
Flocdweter ____3_3.-_l_.__..,_,___...- ._____..__fi .-_3__.___.____ 28.3 e e
SURFACE GEOLOGY AND PHYSIOGRAPI4Y
Physiugrephec Jescniption _ O"'arl . Highland. _ _Topegraphy _BU]_I_i_‘l&,,____. nicde of beds: [np S Strike =il
Steepnecs of abutments: Left___z-f’_-_ percent; Right __]9 percent. Width of f'uadnlan at centerbre i dom . 58,_ et
Gencrsl goology of site. __This_site is located upon an cutcrop of the_Warsaw formation of the

__N_e_t,ami_cim‘. series and_is_Mississippion in_age. Bedrock i« hardness 45 lireatone

__with ceams of chert which cccurs_at an average_depth of 3 to 9 feet aleng the ® dam

_eliprmeent.  The bedrock surface is uneven and ninnecled, e

Soils_matervials_develepcd_above bedrogh_are of medium to_veuy stifi consistincy

——— e B

_ _and are_clayey gravelly silts (ML), cobbles, sravel and_boulders with a_clay_ratrix, __

cand stiff red waxy clay (CL) e o I _—

_Circulation ves lest while drilling borings in. the_clav-licestonz_contact zZonc...

Se2_loes of test holes... . . _ e

Ry water was _in_the channel _at_the tire of the site nvestigationg hecover,

— ...pexched water. tables werae enccounteraed_in_somo_flood vlain borivns oud the spriug
—.and dovnstrean spring box _located_io Lthe _channcl Lad seacexr fo theno o The landovunes.
— repertod thar the spring bhad considerable yolaona, bul hish flew was net cubstanliated .

— by chservation._ .. o e — fmem e e s e

e e e e e e e = = shcet 4 OI Mlp@ﬂéﬂ_a__—__._—m




L COPARTNENT OF AGRICLH TURE FORM €CL 3768

SO CONSERVATION SERVICE HEv 2 0A

SHELT __ . OoF L
DETAILED CEOLOGIC INVESTIGATION UF DAM SITES

Dam

FEATURL . —_——— R ——— — — [

(CENTERLINE OF DAR. PRINCIPAL SPILUWAY, EAMERGENCY SPILUWAY, THE STREAM CHANIIEL, INVESTIGATIONS FOR DKAINAGE
OF STRUCTURE, BORIROW AREA, RLIERVOIR BASIN, LIC)

DRILLING PROGRAM
NUMUER OF SAMPLES TAREN

EQUIPMENT USED NUVARE©C OF HIOLES UNDISTURBED DISTUKBED
EXPLORATION SAMPLINIG {STATFE TYFPFE) LAKRGE SMALL
Failing 1500 RD 5 1 - 1

Boring #3 was redrilled with backhoe

TOTAL 5 1 i 1

SUMMARY OF FINDINGS
(INCLUDE ONLY FACTUAL DATA)

_Hardness 4-5 Jimestona bhedrock was cencountered at an average depth of 8 te 9

feet along the q-dnm alignment.

Soil materials develeped above bedrock on the left abutment are cherly aravelly

clays with cohbles. On the right abutment cobblyv cherty gravellv clavs with some

boulders were found. Colluvial gravellv clavs with cobbles are present chove 1ime-

stone throuph the narrow floodplain section.

Perched erratic vater levels were present through the fleod plain, but in

boring #3 located at station 1+50 q—dam a reliable water level was oncountered at

a depth of 9.5 fect after 72 nour check (elevation 921').

Sheet 5 of Appendix B
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U. 8 DEPARTIIINT OF AGRICULTURE FORM S 37268
SDIL CONSERVATION SERVICE Kiv 264
steeT . P oF 6__

DETAIED GLOLOGIC INVESTIGATION OF DAM SITES

reature . Principal Spillwav
(CENTERUINE OF DAK, PRINCIPAL SPRLY AT EMERGENCY SPILLWAY, THE STREAM CHANNEL, JHVESTIGATICNS FOR DRAINAGE

OF SIRUCTURE, BORROW AREA, RESLRvOIR BASEN, £1C.)

DRILLING PROGRAM
NUMEER OF SAMPLES TAREN

EQUIPMENT USED NUMBER OF HOLES UNISTURKRED DISTURABTD
EXPLORATION SAMPLING {STAYIE TYREY LARGE SKALL
Failing 1500 RD 5 - - - -
Backhoe Ford 753 1 - — - -
6 -— — _— _—

TOTAL

SUMMARY OF FINDINGS
UNCLUDE UNLY FTACTUAL DATA

an_averace depih of

Hardncss 4-5 liwmestone with chert lenses was cencountered at

U Tace S uneven,

<

] feet _along the principal spillvay alignment. The linestony

weathered and pinnaclied.
i orizons_developed _above _bedrock_are a nedium consistency hrova grrave
Soil horizons developed _above bedrock _are a medinm _consistency hrova grovel

by .

silt (ML) surface horizon which extends to a depth of 2 to 3 feot belos the surface

horizon_and extending to the limestone surface clav and cotbhles with a {few boulders

are cncountercd, ———

1S,

Circulation was lost while drilling in 1 of the_ 5 principal spitlway borin

——Since gravel and cobbles plupzed the holes, the _only _reliahle water level elevation
occurs in Backhoe hole #306 where water stobjlized after one week ot 6,2 ft, depth

(9276L_ -
- Shcctv O of Appendix B
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U. S. DEFYARTMINT OF AGHICULTVURE
SOIL CONSERVATION SERVICE

FORM $CS 37618
REv 2 54

sniel G or 6.
DETAILED GEQLOGIC INVESTIGATION OF DALY SITES

FEATURE Borrow

(CENTERLINE Or DAN, PRINCIFAL SELLWAY, (MEFRGENCY SFILLWAY, THE STREAM CHANNEL, INVESTIGATIONS FOR DRAINAGE
OF STRUCTURE, GORROW AREA. RESERVQIR BASIN, £1C)

DRILLING PROGHAM

NUMBER OF SAMPLES TAKEN

EQUIPMENT USED NUMBER OF HOLFS UNDISTURRE D) DISTURBED
EXPLORATION  SAMSLING (STATE TYPE) LARGL SMALL
Backhoe Ford 753 5 2 - 4 -
- 4 _—
TOTAL 5 2 !

SUNMNARY OF FINDINGS
(INCLUDE UNLY FACTUAL DATAY

Hardness 4~5 cherty limestone was encountered in all c¢f the borvow borings

at an_average depth of 6,5 feet,

Colluvial gravelly clavs with cobbles are prescrl above limestone through the
Liy clays_with cobbles are prescnt above rimesiene thiough the

narrov floodplain area, Soil materials develorod above bedrock _on the left rlank

are_cherty gravellv clavs with cobbles and materials on the right flank ave cobbly

cherty gravellv clavs with some boulders,

Borings #101 and #105 had water in them at an average elevation of 933 feet.

The other three borrow holes were drv.

Sheet 7 of Appendix B




U. S. DEPARTIIENY OF AGRIUUL YUKRE
SOIL CONSERVATION SERVICE

REV. 2 64

DETAILED GEOLOGIC INVLSTIGATION OF DAM SIHES

FORM SO 3248

sHert1 1 or B _

reaTure _____Emergency_Spillway e e —

(CENTYERLINE OF DAM, PRINCIPAL SPILTWAY  FMERGINCY SPILLWAY, THE STREANM CHARNEL, INVESTIGATIONS FOR DRAINAGE
OF STRUCTURE, BORROW AREA, RESERVOIR BASIN, £1CH

DRILLING PROGRAM
NUMBER OF SAMPLIS TAKEN

EQUIPMENT USED NUMUER OF HOLES UNDISTURBED DIsTURBED
EXFLORAIION  SAMPLING (STATE TYPE) LARGE SMALL
D6C Dozer 1 1 — 3 -
Failing 1500 RD 6 - - - —_—
Backhoe Ford 753 6 - - - _—
TOTAL 13 1 - 3 -

SUMMARY OF FINDINGS
(INCLUDE ONLY FACTUAL DATA)

A thin mantle of brewn-tan silt (ML) overlies cobbles

clay matrix in_the second horizon, This hoerizon is mestly thin to modium bedded

_and boulders with a rea

limestone that is fractured, stratified and _discontinuvcusly bedded._ Telow this

__second horizon and overlying solid limestone ¢ a red_ waxy stiff clav. Average

depth to solid limestone is 8.5 to 9.0 feet. The limestone surface is rouph

pinnacled and uneven,

Sheet 8 of Appendix B
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U. S DEPARTMENT OF ASRICULTURE FORM SC3-3708
SOIL CONSERVATION SERVICE REV. 2-6%
sHEET @ oF _ 8.
DETAILED GEOLOGIC INVESTICATION OF DAM SITES
FEATURE St_renm Chaggel . _ R _ ) Z

(CENTERLINE OF DAM, FRINCIFPAL SPILLWAY, ERERGENCY SPILLWAY, THE STREAM CHANNEL, INVESTIGATIONS FOR DLRAINAGE
OF STRUCTURE, BORROW AREA, RESERVOIR BASIN, EI1C.)

DRILLING PROGRAM

NUMBER OF SAMILES TAKEN !

EQUIPMENT LSED NUMHER OF 110U €S UNDISTURRBED DISTURDBED

EXPLORAYION SAMPLING (STATE 1YPE) LARGE SMALL

No borings

TJOTAL [ ——

SUMMARY QF FINDINGS
(NCLUDE GNLY FAUTUAL DATA)

The realigned principal spillwav is adjaceat on the right flank of the channel

and the borings on this alignment have similar matcrial as would be expected in the

channel,

The high concentration of cobblv material on the surface of the channel did

not allow anv penetration of the hand auger after aumerous attempts.

No water was_present in the channel at the time of the sitc investigation,

however, the spring box and the downstream rescerve box, both located in the channel

had water in them. Cobbles, trash and organjc debris litter the chonnel area,
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U. S. DEPARTMENT OF #GRICULTURE 5CS-376C
S0IL CONSERVATION SERVICE REV. 2 64 1
SHEET ____OF
DETAILED GEOLOGIC INVESTIGATION OF DAM SITES
WATERSHED SUBWATERSHED COUNTY STATE
Lost Creek Mewton Missouri
SITE NO. SITE GROUP STRUCTURE CLASS INVESTIGATFO EY: (SIGNATURE CF GEOLOGIST) DATE
/ . . . 4
- T ~ . /s o . // / - - 75
F-3 11 ¢ /'ié/ 2L VR L 11-11-75
’
INTERPRETATIONS AND CONCLUSIONS
/

_2 Dam The recommended minimum cutoff trench depths should provide an adeauate cutoff,

The trench will bottom on cohbly, gravellv clav on the left abutment, gravelly clav
through the floodplain and residual tvpe 407 boulders and cobblv material with a

clay matrix on the right abutment. The high concentration of boulder size limestone
material present on the right abutment arve encountered at depths of 2 to 4 feet from
the surface and it would appear desirable te seat the cutoff below the boulder horizon,
at least below permanent pool elevation.

Principal Spillwav Location.alignment and foundation are satisfactorv and the
skewed location at station 1+82 G dam is adequate. It is suggested that the Xil surface
material found along this alignment be removed during construction.

Drainage Not recommended . ‘ . / ’ LT oo
A v . o . . P
Stream Charael 1 to 2 feet removal of silt gravel, trash and organic debris along

with standard embankment preparation at all sections is sugpested.

Erergency Spiliwav Mn estimated 11,000 cubic vards of required oxcavation mav be
expected from this area of which an estimated 500 cubic vards of this armount pav be
expected to be hardness 4-5 fairly solid limestone reck., Rippable boulders and cobbles
along with gravellv clav material should be encountered above the solid rock, All

rock should be suitable {or front berm protective cover.

Borrow Ample materials are available along with reguired excavation {rom the
emergency spillway to construct the embankment. More plastic materials arce encountered
on the left thaun on the right flank where higher percentages of boulders and cobbles
are present., It is suggested that borrowing be limited in the floodplain arca to
depths of 4-6 feet cor lcss because of the high parched water levels and the shallow
limestone btedrock surface.
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ENGIRNUER'S &E’C)R'i‘

SITE F-3 LOST CIaiLK

STREAM CHAMNEL ~ Stripping and foundation preparation and core trench
excavation should eliminate all the stream channel clcanout needed.

DEPTH OF CORE - Recorm~nd that the core trench ke as shallew as
possible to insure a safe dam. Suggest 12.0 fcot bottomwicdih
with 1:1 side slopes.

UNDESIRABLE MATHRIAL - The only unmdesirable material is the rock
excavation in the emergency spillway and oversize rock from other
borrow sources. Suagest this material be placad on the front slope
of the dam below the upstream berm or buried in the horrow area.

MATERIALS - Excavation from ceore and emeryency spillway except for

rocK excavation may be used for £ill. Lwergency spillway excaevation

with 3:1 side slopes will amount to approximately 12,200 cubic yords

of material, scme of which is rock. ample £i]] material is available
from em2rgency spillway and core trench excavations and by excavatirng
below the emecrgency spillway elevation in the borvow area. Consideration
should be given to steeper side slopes for the emergency spillway duc

to rock encountered above grade.

CONDUIT - Due to class of structvre the conduit will be reinforcaed
30 inch concrete pipe with capped xiser.

DRAINAGE ~ It is very doubtful thuat any type of drainage will be
needed,

Recormmend that fiil placement control be class C compaction or
class A compaction with controls on the minus 3/4" fraction.

e Lit A—'7Z2?7Lz///

—...
é:;;ch A. Green, Projcct Engincer

October 9, 1975
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Monroe Dale

State Conrceviation F
Soil Conzorvation HSorvice
Columbia, Missouri
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UNITED STATES DEPARTMENT OF AGRICULTURE )
SOIL CONSERVATION SERVICE = Poil Moeranjes Jobom o Y
E00 "J" Strect, Lincoln, Nebruskin 68508
JRIECT: 03 13-18, Micoouri W-C8, loct Crevl, Site -3 DATE:  January 21, 1976

(Newton LO.IHL}’) ‘

1 Form SC3-Fu0-3L, S0l Mechrmices Tatos tory Date, 3 Sob
2. For. TCH-1UG-30A % 3051, Triswial Shear ! 1 2 el
' 3. Fors OCG-FIG-352. Cosvntion s Ponwoniton hoed TP s
L. Form =307, oun ury = Slope HBrabilily Anniyeic, 2 thocts
DISCUSSIQN
FOTRDATION
!
A. PBolock Lizectone bodhock oecu s ob s doptn ot »boat Yy o L
1ot "ld ent ol b s depth of sbont O 2l o ke tooly Solon
’ The Ledrock occues at 2 depth of 2bont 13 Tect ot I S TP R
B, Soll Ciacsicieation The cot) ol ingg 1o bedreee lo ol oo U
t Tric i

‘uoe GC e Tlocdy e

e,

overlyia CL
about 2 i'eet

The only canple subiitted £ro. the Towsio Ul
the floodplain and it ig GC t'at conuiin

FMBANICIFLT

b

Sheet

iro

W 1\.,,1,‘

poscent Tiaes,

N }“l‘

)
53

A. Boil Clresi{ieticn.  Oix camples were submitbol §ren the cne v poy
spillvay andl the borrow aren.  Tarce of o ranple s nre {ine-prrained
soils Liat elasz as Cil. The olher three oo aoedly rofls Uat edaco
as GM and GC.

B. Comyocel- 1 D ity, Conpretion tesbo wore rode on [onge 1.000 <
reques bt 1. Lo e nb on Doople Per-2 v dleoon the Loatol epde, waicn
was o1l [iner than the Ho.o 10 cine e bec s on Dol P01, T0OT-2

- -
and 102-1 were vl on Lhe winus 54 e lion
The nolstire density relationciip Lo Showa ont the oUtaeh 1 YForm JC0-F10-

12 of

Appendix




Monroe Dale - lost Creek, Sitc -3 2

C. Shear S4vonc<ti. A CU trinzitl shenr tert wag node on 4 minus
3 hoineh norierindl from Samplo 201-30 The {eost spacinens wors com-
pacted to %) vorcent of suelord Proctor density, e Lont weo pedde
on eatiwmitad rtesial, ool “he chonpe ctreongth 1o elers obinl

13%, ¢ = 300 pof ml ¢ , C = 1o paf.

e
nea are

o
"

1

(Y]

(o8]
o

SIOFE OTARTLINY

A stability anelyeis waz nnde tor the proyoscid 2}::1 criankrent slopes.
The analysis considerd the sudden=dravlown coniition frer oo roney
spillwny olo.cbion and Lthe stesiy-rocpse coniition vitn « yhrcatic line
from ewergency spillway clevaltion anl no enbunkmont dein.

The analyais wa made for the aoxin Sines ono
fourcintion v vles wvere cubmits-
was made that the fowsdablion ol

The antlysic chows Lot Lhe &lors boiov Lo prevored 0-foot
chou:d te {ietloncl Lo A:l ondl Lial o TO-7cot Lo ol elentd
be added 1o ihe downauvream slope with & 311 olopo below i

A swmaary of the analysis is attzched.

CORCLISICTE LoD RECOMMSIIDATION.

Tne propoccd decir ontiined In Lo onsfncce’ o pepori npponse 1o be o ocde g
providing e clopes are sodif ot a0 shown by the sleee ctnat il idy aen sl
13 i v -~ ~
)

Compretion to 95 perecent of ABIH DS .8 on the ninus 3 h-inen {eticn (o
required. *

Tests indicate that the 2011 her doos nol contevin dicvrers’  eluy, o ¥ac
proposal lo Muild the Jdam without an erir oAl e or :
right. It ic likely that gome scepar: will occour tioaovsn {he bedrock in
the foundation.

e

P !
"/ (N
RIGA R T T N \,..,/\‘ —

Jorn P. Dunniyiin
Head

Attachrents

Le
1

cc: Joe A. Grecu, Froject Ener., Hi. Veruon (2)
Buell M. Yerguron, Lincoln, hebr.
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i APPENDIX C ]
HYDROLOGIC AND HYDRAULIC ANALYSIS l',.

To determine the overtopping potential, f{lood routings were performed
by applying the Frobable Maximum Precipitation (PMP) to 4 synthetic unit
hydrograph to develop the inflow hydrograph. The inflow hydropeaph was
then routed through the reservoir and spillway. The overtoppilng analyais
was accomplished using the systemiced computer program HEC-1 (Do Safetvy
Version), July 1978, prepared by the lydrologic Lngineering Center, U.S.
Army Corps of Lngineers, Davis, California. T

The PHMP was determined from regional charts prepared by the National
Weather Service in "Hydrometeoroloupical Report No. 33". Reduction factors
were not applied. The rainfall distribution for the 24 hour PMP storm
duration was assumed according to the procedures outlined in EM 1110-2-
1411 (SPD Determination).

The synthetic unit hydrograph for the watershed was developd by
the computer program using the SCS method. The parameters for the unit
hydrograph are shown in Table 1 (Sheet U, Appendix C).

The SCS curve number (CN) method was used in computing the infiitra-
tion losses for rainfall-runoff relationship. The N values used, and
the result from the computer output, are shown in Table 2 (Sheet 5,
Appendix C).

The reservolr routing was accomplished by using the Moditicd Puls 4
Hethod. The hydraulic capacity of the spillway was used as an outlet
control in the routing. The hydraulic capacity of the spillwayv and the
storage capacity of the reservoir were defined by the elevation-surtfacce
darea-~storage-discharpe relationships shown in Table 3 (Sheet S, Appendix C).
This dam has been designed for flood control purposes, and the water surtace
elevation is maintained below the principal spillway invert elevation. To
consider the effect of the resecrvoir storage, an antecedent storm of 05
percent and 50 percent of the PMF was considered (assuming the reservelr
at the sedimentaticn pool elevation 943.8) to determine the starting
reservoir elevation for the routing of 50 percent and 100 percent of the
PMI respectively. The antecedent storms were assumed to occur four day:s
prior to their corresponding storm. Both antecedent storms will fiil the
reservoir beyond the emerpency spillway level, but at the ond of the four
days, the reservoir will reduce to the sedimentation pool level since the
principal spillway is unrcpulated. Thus, the final routing analysis was
accomplished considering the starting reserveoir level at the jrincipal
spillway invert elevation 943.8 (scdimentation pool).
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The result ot the routings of the PME ratios indicate that the dam
will pass the 1 percent probability flooed without overtopping the dam.

The rating curve for the spiliways (see Table 4, Sheet 6, Appendix C)
was determined assuming orifice flow for the principal spillway and channel
flow for the emerpgency spillway.

The flow over the crest of the dam during overtopping was determined
using the non-lovel dam option ($L and $V cards) of the HLEC-1 program.
The program assumed critical flow over a broad-crested weir.

A summary of the routing analysis for different ratios of the FMP
is shown in Table 5 (Sheet 7, Appendix C).

The computer input duta, a summary of the output data, and a plot
of the inflow-outflow hydrograph for the PMF are presented on Sheets 8§,
9 and 10 of Appendix C.
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: TABLE 1
SYNTHETIC UNIT HYDROGRAPH
{ LA
Parameters: "g
Drainage Arca (A) 0.14 sq. miles @\
Length of Watercourse (L) 0.70 mitles !
Difference in elevation (1) 121 feet
Time of concentration (Tc) 0.29 hours
Lag Time (Lg) 0.17 hours 3
Time to peak (Tp) 0.21 hours !
Peak Discharge (Qp) 323 cefs
Duration (D) 5 min.
Time (Min.) (%) Discharge (cfs) (%)
0 0 ¥
5 97 ;
10 294
15 302
20 189
25 95
30 51
35 27
40 14
45 7
50 4
55 2
60 1

(*) From the computer output

FORMULA USED:

o - (11.9 L3) 0.385

¢ - H

Lg = 0.6 Tc

Tp = % + Lg

Qp = 484 A.Q Q = Excess Runoff = 1 inch

T
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TABLE 2

RATNFALL-RUNOFF VALUES

; Selected Storm Event Storm Duration Rainfall Runof Loss

i (Hours) (Inches) (Inches) (Inches) C
- S

‘ ~ PMP 24 35.49 33,50 1.99

e adlindan

Additional Data:

1) Soil Conservation Service Soil Group B
2) Soil Conservation Service Runoff Curve CN = 85 (AMC [ILl) for the PMF
3) Soil Conservation Service Runoff Curve CN = 71 (AMC TL) for the
1 percent chance flood
4) Percentage of Drainage Basin lwpervious 2 percent

ELEVATION, SURFACE ARFEA, STORAGE AND DISCHARCE RELATLONSHIPS

Lake
Elevation Surface Lake Storage Spillway
(feet-MSL) Area (acres) (acre-ft) Discharge (cfs)
926.0 0 0 -
*343.8 1.3 8.4 0
950.0 2.4 20 14
956.3 4.3 41.5 19
960.0 6.4 60 872
*%961.3 6.5 67 1502
965.0 7.0 92 -
970.0 15.6 165 -
*Principal spillway crest elevation
**Top of dam elevation
The above relationships were developed using data from the SCS plans and r

the U.S.G.S., Seneca, MO.,-OKLA. 7.5 minute quadrangle map.
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TABLE 4

SPLLIWAYS RATING CURVE

Reservoir Primary Emergency Total

Elevation Spillway Spililway Discharge

Ft(MSL) ofs afs cio
943.8 0 - 0
946.0 8 - 8
956.4 19 0 19
956.9 19 29 48
957.9 20 185 205
958.4 20 300 320
958.9 21 444 465
959.9 22 595 827
960.9 23 1238 1261
961.0 23 1288 1311
*961.3 23 1479 1502
962.9 24 2350 2374
963.9 25 3000 3025

*Top of dam elevation
METHOD USED:

1) Principal Spillway: assuming orifice flow
1/2

Q = C.A.(2g.h)

Q = Discharge in c.f.s.

C = Discharge coefficient = 0.60

A = Opening area in ft2 (9" x 18™)

g = Acceleration of gravity = 32.2 ft/sec2

h = Head from reservoir elevation to the center of the opening (in ft)

2) Emergency Spillway: Assuming open channel flow.
Using charts from "UD Method of Reservoir Flood
Routing"”, S.C.S. Technical Release No. 35, February 1967.
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TABLE 5

RESULTS OF FLOOD ROUTINGS

Ratio Peak Peak Lake Total Peak Depth
of Inf low Flevation Storage Outflow (ft.)
PMF (CFS) (ft.-MSL) (AC.-FT.) (CFs) Over Top
of Dam
- - *943.8 8 0 -
0.10 176 951.7 26 14 -
0.20 353 956.9 s 45 -
0.25 441 957.2 46 98 -
0.30 529 957.9 50 214 -
0.35 617 958.6 53 364 -
0.40 705 959.0 55 489 -
0.50 882 959.5 57 679 -
0.75 1322 960.5 63 1075 -
1.00 1763 *%961.3 67 1494 0

* Ppincipal spillway crest elevation
**Top of dam elevation

The dam and spillway will be capable of holding and passing 100 percent

of the PMF without overtopping the dam.
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Photo No.

10

11

12

LIST OF PHOTOGRAPHS

Description

Aerial View of Dam

Aerial View of Dam and Downstream llazard

Crest of Embankment (Looking Last)

Crest of Lmbankment (Looking West)

Upstream View from Crest (Looking North)

View of Inlet Structurc (Looking Northecast)
Closcup of Inlet Structure (Looking Southeast)
View of Spillway Pipe Oulet (Looking North)

Upstream View of Emergency Spillway (Looking
Northecast)

Downstream View of Lmergency Spillway
(Looking South)

Downstream View of Umergency Spillway
(Looking Southcast)

Downstream View [rom Crest (looking South)
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